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Trafﬁc calming is a way to reduce through trafﬁc volume and high trafﬁc speed into local residential streets. Although many 
countries install trafﬁc calming devices but many do not have design guideline or systematic process to carry out trafﬁc calming 
schemes.  Japan is one of the countries which does not have well deﬁned and systematic study procedure to carry out the trafﬁc calm-
ing process. The objective of this research is to perform a comparative study of trafﬁc calming decision making process, which is ex-
pected to serve as a basis for introducing in Japan as well in some communities where there is no trafﬁc calming process guiding 
principle is available. 
A mail based questionnaire survey of North America and some European countries was conducted to know the trafﬁc calming 
process and types of devices currently in use. Interview survey was carried out to Sacramento (California) and Largo (Maryland) USA. 
Both of the surveys were conducted to the decision making authorities. The interview survey contents include the description of the 
trafﬁc calming process and issues, question and answer and sight visit to see trafﬁc calming devices presently used by them. From 
the interview survey it was found that in order to determine the residents’ supports different city has different type of voting process. 
Sacramento has two step voting process to evaluate residents support. The purpose of ﬁrst step voting is to select a device and sec-
ond step is to whether to install the device permanently. To evaluate residents’ requests and to implement decisions for the trafﬁc 
calming, ranking system is used by different cities on the basis of priority. From the questionnaire survey it was found that about 72% 
of the projects were prioritized by point scoring system, 14% of the projects were prioritized by engineering judgments, and 24% of 
the projects were prioritized by other criteria.
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1. INTRODUCTION
Speeding trafﬁc on neighborhood streets affects the 
safety and quality of residents’ lives. While drivers’ be-
havior is a signiﬁcant part of the problem, speeding is 
also encouraged by the design of streets because they 
were built to allow for faster travel than is safe1. Several 
trafﬁc calming practices have been implemented by dif-
ferent cities for the reduction of vehicular speed and vol-
ume in residential streets based on the concept to share 
the street space. Many countries such as the USA, the UK, 
Canada, Netherlands, Australia, and South Africa have 
planned schemes to carry out the trafﬁc calming process. 
While most Asian countries do not have well deﬁned and 
systematic study procedures to facilitate the trafﬁc calm-
ing process2. Japan has introduced some trafﬁc calming 
strategies but there are no guidelines to carry out the pro-
cess. Several devices are installed in some areas but they 
are not so effective as they do not follow proper research 
methods. Improper design of these devices is creating 
more problems for residents than solutions as they are 
increasing noise and vibration. Thus the objective of this 
research was to perform a comparative study of the trafﬁc 
calming decision making process, which is expected to 
serve as a basis for the trafﬁc calming decision making 
process for introduction to Japan, as well in communities 
where there are no guiding principles for the trafﬁc calm-
ing process.
2. BRIEF HISTORY AND DEVELOPMENT OF 
TRAFFIC CALMING
Trafﬁc calming originated in Germany in the 1960’s 
with the “Pedestrianization” of downtown shopping areas. 
The Dutch were the ﬁrst to create trafﬁc -calmed residen-
tial areas in the 1970’s, through the design of “Woonerf” 
or “Living yard.” The next step in the development of traf-
ﬁc calming was the German concept of “Verkehrsberuhi-
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gung” or “Area Wide Trafﬁc Calming” in the 1980s. 
In 1963 British “Environmental Trafﬁc Manage-
ment” by Colin Buchanan, is often credited for initiation 
of the modern trafﬁc calming movement. Preceding the 
Buchanan model, Australia began its trafﬁc calming ef-
forts with street closures and conversions to one way 
streets. By the 1980’s, Adelaide, Melbourne, and Sydney 
had full blown “Local Area Trafﬁc Management” pro-
grams in place, concentrating on residential streets. Over 
the past decades, a variety of trafﬁc calming techniques 
has been applied in numerous European countries. More 
recently, these strategies have been adopted in Japan, 
Australia, and North America. 
The Japanese started the “Woonerven” design in 
1980 in Nagaike-cho, a suburb of Osaka. The Japanese 
launched area-wide trafﬁc calming with the "Road-Pia" 
concept in 1984. However, there was no coordination be-
tween the Police and Local Government, let alone the 
neighborhood. Japan has introduced “Community Zone” 
or Zone 30 in 1996. There are 160 Community Zones in 
Japan. Among these 62 projects were completed in 2001 
and many of them are ongoing project. Speed humps, 
chokers, chicanes were introduced as supporting mea-
sures to reduce speed in Community Zones. In case of the 
instigation of “Community Zone”, Local Government 
and Police evaluated the necessity of the devices, while 
residents did not have the opportunity to comment. 
In case of the new scheme named “Kurashino Michi 
Zone”, the new version of Community Zones started in 
2003; residents can propose the need for a device. But 
there is no organized process as to how to start, how to 
proceed and how to deﬁne the responsible authority. 
Standards have not been developed to ensure uniform 
beneﬁts to residents of trafﬁc calmed areas, particularly 
with regard to their opinions. There is no documented 
process as to how the residents will be involved in the 
planning stages of the trafﬁc calming process either. 
Therefore, guidelines must be set for the proper selection 
prior to the implementation of any trafﬁc calming device. 
Effective coordination of Local Government, Police and 
Residents has not frequently occurred in Japan. Hence 
Japan needs to clearly deﬁne its comprehensive trafﬁc 
calming plan and to develop a formal, documented trafﬁc 
calming process. 
3. DATA COLLECTION RESOURCES  
AND METHODS
Trafﬁc calming manuals from several communities 
in the North America (United States and Canada) were 
studied by the authors. Trafﬁc calming experiences from 
some communities in Europe, South Africa and Australia 
were also studied. Trafﬁc calming process manuals and/or 
policies was studied for most of the cities to which ques-
tionnaires were sent for a clear understanding of the traf-
ﬁc calming decision-making process. After careful study 
of the manuals for trafﬁc calming process it was apparent 
that categories for different elements of trafﬁc calming 
process had to be made for the questionnaire survey. 
This study employed a questionnaire survey to col-
lect information on the decision making authorities’ re-
sponses. The questionnaire consisted of three pages, which 
mainly asked about the trafﬁc calming decision making 
process and design guidelines. Each question consisted 
of comments from the respondents to obtain a clear un-
derstanding of answers.
From 22nd September to 13th October 2004 the 
questionnaire survey was conducted in the USA, some 
European countries and some cities of Canada via e-mail. 
The questionnaires were sent to different decision making 
authorities (for example for the USA it was the US De-
partment of Transport). Contents of the questionnaire 
survey were primarily about the process and types of traf-
ﬁc calming devices currently in use on residential local 
streets. About 175 questionnaires were sent and 26 re-
plies received. Among the 26 returned questionnaires 19 
were from several states of the USA, 3 from Canada and 
4 from Europe. The names of the North American cities 
from where replies were received are shown below:
• Dover, (Delaware)
• Delray Beach (Florida) 
• West Sacramento 
(California)
• Sacramento (California)
• Arlington (Virginia)
• City of Overland Park 
(Kansas)
• City of Redmond 
(Washington)
• City of Concord WIlMAPCO, 
(New Hampshire)
• City of San Mateo 
(California)
• City of Sarasota (Florida)
• Texas (Austin)
• Seattle (Washington)
• City of Concord (New 
Hampshire)
• City of Boulder (Colorado)
• Largo (Maryland)
• City of Stockton (California)
• Colorado Springs (Colorado)
• City of Albuquerque (New 
Mexico)
• Richmond (Virginia) and 
• Corporation of Delta (British 
Columbia)
• Saanich (British Columbia)
• Vancouver (British Columbia).
From the European community respondents were:
• Wokingham Berkshire, TRL (England);
• Wiesbaden (Germany);
• Rotterdam (Netherlands); and 
• The Swedish National Road Administration, (Sweden).
Two of the respondents’ were not the implementing 
authority but they worked as consultants. These are the 
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City of Concord, WILMAPCO, (New Hampshire) USA 
and Wokingham Berkshire TRL (Transport Research 
Laboratory) England.
In the questionnaire survey, the authors wanted to 
know the trafﬁc calming process and whether the respon-
dent would agree to describe the process using an inter-
view. After receiving the returned questionnaires, the 
locations for the interview survey were selected on the 
basis of respondents’ answers. Three locations were se-
lected for interview surveys, being the Department of 
Public Works and Transportation Prince George’s Coun-
ty, Largo, Maryland, City of Sacramento Department of 
Transportation, California and Delaware Department of 
Transportation, Division of Planning and Policy Dover, 
Delaware. The interview survey was conducted in the 
USA from 7th to 11th December 2004. 
4. ANALYSIS OF THE QUESTIONNAIRE 
SURVEY RESULTS: TYPOLOGIES
Trafﬁc calming involves some measures to reduce 
vehicle speed, excessive trafﬁc volume, and other safety 
concerns on neighborhood streets. Residents may feel 
some problems regarding trafﬁc speed, volume or other 
safety issues and they may request the city to do some-
thing. Upon receiving a request, the trafﬁc calming pro-
cess starts. Before beginning this process most of the 
cities studied in this research, informed residents that the 
neighborhood trafﬁc calming program requires a great 
deal of support. Active citizen participation is a key for a 
successful trafﬁc calming project. Experience in some 
cities had shown that trafﬁc calming projects installed 
without strong neighborhood participation were often 
unsuccessful, even requiring the removal of the mea-
sures.
If the requests for trafﬁc calming exceeded the city 
resource then the need to prioritize projects arises. How 
projects are prioritized for funding becomes an important 
policy consideration as the requests for trafﬁc calming 
are increased. A common approach used by most cities to 
efﬁciently utilize city resources is to prioritize projects so 
that the neighborhoods with the greatest problems are ad-
dressed ﬁrst. Since most neighborhood trafﬁc problems 
involve high vehicle speed and volume, these criteria are 
weighted heavier in the ranking. The following section 
discusses the contents of the questionnaire survey which 
includes the issues of the trafﬁc calming projects by con-
structing typologies for each section of the questionnaire. 
Some of the respondents’ comments are also included 
here for the description of the trafﬁc calming process.
4.1  Initiation of trafﬁc calming request
Request from an individual (any resident or deci-
sion maker) may instigate a trafﬁc calming study. The 
following three categories were found regarding to the 
instigation of a trafﬁc calming project, from the question-
naire survey: 
a) Type I: percentage of projects initiated by city staff; 
b) Type II: percentage of projects initiated by residents; 
and 
c) Type III: percentage of projects initiated by neighbor-
hood association.
From the questionnaire survey it was seen that 
about 35% of projects were initiated by residents along 
with a neighborhood association, 26% of projects were 
initiated by residents, 26% of projects were initiated in 
combination of city staff, residents and neighborhood as-
sociation, 9% of projects were initiated in combination of 
city staff and residents and 4% of projects were initiated 
by neighborhood association. From Figure 1 the initia-
tion of Trafﬁc Calming projects by different cities can be 
observed clearly.
4.2  Frequency of accepting requests from the same 
community/neighborhood for trafﬁc calming
Sometimes residents may feel some problems re-
garding vehicle speed, volume, safety issues, noise and 
they may request the city to do something. When this type 
of request is accepted by the city then it may be called an 
accepted request. Typological analysis of the question-
naire survey showed ﬁve groups regarding the acceptance 
of requests from the same community/neighborhood for 
trafﬁc calming. These are as follows: a) 0-3 months, b) 
3-6 months, c) 6-9 months, d) 9-12 months, and e) 12 
months or more.
Twenty-three per cent of the respondents replied 
they accept requests from same community/neighbor-
hood for trafﬁc calming within 12months or more, 19% 
of the respondents replied they accepted the request with-
in 9-12months, 19% of respondents replied they did not 
have time limit for accepting requests, 4% of the respon-
dents replied they accept requests within 0-3 months and 
for 35% of the respondents the answer did not match the 
categories or they replied not applicable. Sometimes the 
cities have a neighborhood trafﬁc calming request data-
base and when residents call them about a problem street, 
they add it to the list. From the respondents comments it 
was found that Vancouver, British Columbia, Canada re-
ceives an initial request and is added to database of trafﬁc 
calming requests. They do not have a limit to accept re-
quests. Colorado Springs, CO accepts applications all 
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year, however they select the projects in December of 
each year.
4.3  Source of budgets for trafﬁc calming
From the questionnaire survey there were 4 catego-
ries concerning who pays the budgets for trafﬁc calming 
project. These are as follows: 
a) Local Governments- Type A
b) Residents- Type B
c) Neighborhood association-Type C
d) Others-Type D
It can be seen from the questionnaire survey that 
64% of projects were funded by Local Governments, 
12% of projects were funded by Local Governments 
along with other sources, 8% of projects were funded by 
Local Governments along with residents, 4% of projects 
were funded by Through Trafﬁc Impact Fees/Developers, 
4% of projects were funded by State department of Trans-
portation, 4% of projects were funded by Gas Tax and 
Transportation Sales and 4% of the projects were funded 
by state funds (secondary highway system). Table 1 
shows the typological analysis for the budgets for trafﬁc 
calming obtained from the questionnaire survey.
4.4  Fixed budgets for trafﬁc calming
Prioritization of Projects:
The issue of prioritizing projects arises whenever 
there is a greater demand for trafﬁc calming than there is 
funding available. Sixty-two per cent of respondents re-
plied that they have a ﬁxed budget for trafﬁc calming 
projects while 38% of respondents replied they do not 
have a ﬁxed budget. Sometimes there is an increasing re-
quest for trafﬁc calming by residents. These requests are 
likely to exceed available resources. A ranking system is 
used by different cities to prioritize projects and to imple-
ment decisions for the trafﬁc calming requests. 
From the questionnaire survey it was found that 
about 61% of projects were prioritized by a point scoring 
system and the rest were prioritized by engineering judg-
ments, combination of both a point scoring system and 
engineering judgment, a ﬁrst come ﬁrst served basis and 
by a lottery (Table 2).
Fig.1 Initiation of trafﬁc calming projects by different cities
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Table 1  Typological analysis for the budgets for trafﬁc calming
Authority to pay budget Sample size Type Percentage of ﬁnance
Local Governments
Local Governments + residents
Local Governments + others
n=17
n=2
n=3
Type A
Type A +Type B
Type A + Type D
64
 8%
12%
Others (Gas Tax and Transportation Sales Tax)
Others (State DOT)
Others (Through Trafﬁc Impact )Fees/Developers
Others (State funds secondary highway system)
n=1
n=1
n=1
n=1
Type D
Type D
Type D
Type D
4%
4%
4%
4%
16%
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4.5  Residents support/opposition for installation of 
trafﬁc calming measures 
In is important to assess residents views regarding 
the trafﬁc calming device. Surveys of residents are con-
ducted by each city because it is important for the users 
of the street to evaluate the trafﬁc calming measures. One 
way to document local support is a petition containing 
signatures of residents of the households in the proposed 
project area. From the questionnaire survey it is seen that 
the potential support for trafﬁc calming from residents’ 
varies from 50-90% and the potential opposition to trafﬁc 
calming from residents’ varies from 10-50% (where a 
sample size is 20). Some cities require overall residents’ 
acceptance for the project. Table 3 shows the potential 
support and the potential opposition to trafﬁc calming 
projects for different cities.
4.6  Manual for the trafﬁc calming process
i) Preparation of the manual
 The questionnaire survey showed that about 81% of 
cities have a manual for the trafﬁc calming process and 
19% of cities do not have manual. From the survey there 
were 5 categories concerning the preparation of the 
manual. These are as follows: a) Followed ITE manual, 
b) Partly followed ITE manual & partly original ideas, 
c) Followed Canadian Guide to Neighborhood Trafﬁc 
Calming, d) Completely own ideas and e) Others. 
Some cities have policies instead of manuals.
 From the questionnaire survey it was found that about 
51% of cities prepared manuals partly from the ITE 
manual and partly from original idea, 29% of cities 
prepared manuals from own ideas and the remaining 
20% of cities prepared manuals from other sources 
which included calming policies from neighboring cit-
ies and ITE, review of successful programs, hired Con-
sultants and modiﬁed/adjusted procedures as needed 
based on experience and/or review. It was also found 
from the research that the ITE manual is not only used 
by USA but it is also used by Canadian cities.
ii) When the manual was approved
 The approval period of a trafﬁc calming manual for the 
following cities was found from the questionnaire sur-
vey which is shown in Figure 2. 
Table 2  Percentage of prioritization of projects 
Prioritization
Criteria
Point scoring
system
Engineering 
judgments
Both point scoring system & 
engineering judgments
First come ﬁrst 
serve basis
Lottery
Sample size
Percentage of prioritized projects
n = 13
61%
n = 3
14%
n = 1
10%
n = 2
10%
n = 2
5%
Table 3  Residents’ support/opposition for installation of trafﬁc calming measures
Country State Residents support for trafﬁc calming Residents opposition for trafﬁc calming 
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
Canada
Europe
Europe
Europe
Canada
Canada
City of Concord, NH
Delray-beach, FL
City of Overland Park, KS
Sacramento, CA
Seattle, WS 
West Sacramento, CA
City of Boulder, CO
Dover, DL
City of Redmond, WS
City of San Mateo, CA 
Largo, MD
City of Sarasota, FL
Arlington, VR
Colorado Springs, CO
Vancouver, BC
Rotterdam
Wiesbaden, Germany
Sweden
Corporation of Delta, BC
Saanich, Victoria, BC
50
80
50
52
70
60
60
60
70
60
90
61
52
80
61
80
90
90
varies
overall acceptance
50
20
50
48
30
40
40
40
30
40
10
39
48
20
39
20
10
10
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 From the respondents’ comments it was found that 
West Sacramento, CA has revised the program since 
its initial approval to streamline the process and adapt 
to the needs of the community. In case of Dover, DL 
the concept of preparing the manual was their, but 
Reid Ewing was one of their consultants, who worked 
on the ITE manual as well. Richmond, VA has a state-
wide trafﬁc calming committee that developed the 
guidelines. The Netherlands had approved their manu-
al ﬁrst in 1988, and then revised it in 1996 and again in 
2004. 
4.7 Presence of a clear decision making process and 
neighborhood involvement in the planning stag-
es of the trafﬁc calming project
From the questionnaire survey it was seen that 
about 88% of respondents have clear decision making 
process for the trafﬁc calming process, 8% of the respon-
dents do not have a clear decision making process and 
4% of respondents (TRL, UK) replied they have a clear 
decision making process with some local authorities. 
From the questionnaire survey it was seen that 
about 92% (n=24) of cities included the neighborhood in 
the planning stages of the trafﬁc calming project, 4% 
(n=1) of cities did not include the neighborhood and 4% 
(n=1) of cities sometimes included the neighborhood in 
the planning stages of the trafﬁc calming process.
From the respondents’ comments it was found that 
the process for Austin, TX required neighborhoods to de-
velop their own neighborhood trafﬁc calming plans with 
technical assistance from City staff. Seattle, WS typically 
worked with the neighborhood to clearly understand the 
issues that it had. 
4.8 Change of trafﬁc regulations in order to imple-
ment trafﬁc calming
Sometimes it may become necessary to change 
trafﬁc regulations to applying trafﬁc calming. From the 
questionnaire survey it was seen that about 60% of cities 
did not change trafﬁc regulations in order to implement 
trafﬁc calming, 24% of cities changed and 16% of cities 
sometimes changed trafﬁc regulations in order to imple-
ment trafﬁc calming. 
4.9 Well used devices 
Several types of trafﬁc calming devices are used by 
different countries. From the questionnaire survey a pref-
erence for devices used by different cities was observed. 
Table 4 shows the percentage of devices used by different 
cities.
From the survey it was found that speed hump was 
the most widely used (46%) device. Then roundabouts 
(27%) were used mostly and then speed tables (13%) and 
speed cushions (7%) were used. Considering the cost and 
effectiveness in reducing speed, speed humps are the 
most popular trafﬁc calming devices.
4.10  Length of time for one project
The assumed length of time for one project is the 
time starting from initiation of the study to follow-up 
Fig. 2 Approval period of trafﬁc calming manual
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monitoring. In the questionnaire there were 4 categories 
for the length of time for a project. These were: a) 0-6 
months, b) 6-12 months, c) 1-2 years and d) more. From 
the respondents comments 6 categories regarding to the 
length of time for one project were obtained. Forty-two 
per cent of respondents replied they needed 1-2 years to 
complete a project, 15% of respondents replied they 
needed 6-12 months to complete a project, 15% of re-
spondents replied the time to complete a project varied 
widely, 12% of respondents replied they needed 0-6 
months to complete a project and for 8% it needed more 
than two years to complete a project. Eight per cent re-
plied not applicable as they were consultants not an im-
plementing agency (TRL, UK and WILMAPCO, New 
Hampshire). 
4.11  Number of actually accepted requests from resi-
dents for trafﬁc calming vs. number of actually 
rejected requests for trafﬁc calming
Any request from an individual may initiate a traf-
ﬁc calming study. Accepted request means a request is 
accepted for the study. When a request is not eligible for 
a trafﬁc calming study then it can be said to be a rejected 
request. From the questionnaire it was seen that accepted 
requests from residents for trafﬁc calming varied from 
5% to 100% and rejected requests from residents for trafﬁc 
calming varied from 0% to 95%. From Table 5, the per-
centage of actually accepted requests from residents and 
percentage of actually rejected requests from residents 
for trafﬁc calming by different cities can be observed.
4.12  Veriﬁcation of the process whether it is working 
well or not
From the survey there were 4 categories for how 
often do you check the process whether it is working well 
or not. These are: a) 0-6 months, b) 6-12 months, c) 1-3 
years and d) more. 
From respondents’ comments it was apparent that 
when the construction is completed they conduct an af-
ter-study to measure the effectiveness of the device. 
Twenty-six per cent of respondents replied they checked 
the process whether working well or not (effectiveness) 
6-12 months after the installation. 25% of the respon-
dents replied they check the effectiveness 1-3 years after 
the installation of the device, 21% of cities checked the 
effectiveness after 0-6 months after set-up of the device, 
8% of the cities check it periodically, and 4% of cities 
checked it after 5 years from installation (this is the 2nd 
time assessment of effectiveness). 
The resulting typological breakdown may serve as 
Table 4  Trend of devices used
Which of the devices are well used (%):
Province Speed
humps
Speed
tables
Raised
crosswalks
Chokers Chicanes Diverters Circles Roundabouts Others
City of Concord, NH 25 25 25 25
Delray-beach, FL 30 10 10 10 40
City of Overland Park, KS 27  9  9 27 28
Sacramento, CA  5  1  4  1 25 15
Seattle, WS  7  0.5  0.5  0.5  9  7.5 75
West Sacramento, CA 85  3  2 10
City of Boulder, CO 50  5  5  5 25 10
Dover, DL 50 10 10 15 10  5
City of Redmond, WS 25 25 10 20  5 15
Largo, MD 75  5  5  5  5  5
City of Sarasota, FL 85  1  5  4  1  1
Vancouver, BC  3  1  3  2 14 50 27
City of Stockton, CA
Colorado Springs, CO 25 10 10 20 20 15
City of Albuquerque, NM 96  1  1  1  1
Richmond, VA
Austin, TX 14  1  1  1  1  2 80
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a basis for in-depth analysis to improve the understand-
ing of the trafﬁc calming activities and to propose suit-
able solutions.
5. INTERVIEW SURVEY
An interview survey was conducted in the USA 
from 7th December 2004 in Largo (Maryland) and Sacra-
mento (California) for a clearer understanding of the traf-
ﬁc calming decision making process. 
5.1  Project ranking system for Largo, Maryland3
Residents request for trafﬁc calming may exceed 
available resources. A ranking system is used by different 
cities to prioritize projects and to execute choices for the 
trafﬁc calming requests. The program provides a point 
assignment system to determine a numerical score for 
each residential street for which a request for trafﬁc calm-
ing has been received. Table 6 shows the point assign-
ment system for Largo, Maryland. The numerical score is 
used to rate streets according to trafﬁc conditions and to 
determine appropriate actions.
5.2 City ballot process to determine residents sup-
port 
From the interview survey it was found that the 
City determines the boundary of the “affected area” to be 
petitioned and balloted. The affected area includes those 
property owners where necessary travel routes to and 
from their residential property are to be altered by the 
proposed trafﬁc-calming scheme, and/or properties that 
are likely to be signiﬁcantly impacted by the diversion to 
their street through implementation of the measure. In 
order to determine the residents support different cities 
have different types of voting process.
5.2.1 Two-step voting process for Sacramento, CA4
Step 1: All neighborhood residents and businesses 
(one per address) have the opportunity to vote whether a 
Phase I (such as visibility, signage and striping improve-
ments, as well as the placement of more restrictive mea-
sures, such as speed humps, trafﬁc circles or chokers) 
plan containing more restrictive devices will be imple-
mented. To proceed, a minimum of 25% of all ballots must 
be returned with a simple majority in favor of the plan.
Table 5 Number of actually accepted requests of residents for trafﬁc calming/number of actually rejected 
requests for trafﬁc calming
Accepted requests/Rejected requests Accepted requests/Rejected requests (in %)
Province Accepted requests Rejected requests Others Accepted requests Rejected requests
Austin, TX n/a
City of Concord, NH   2   1 67 33
Delray-beach, FL  12   4 75 25
Sacramento, CA  20   0 100 0
Seattle, WS 10-30 600 5 95
West Sacramento, CA  20   0 100 0
City of Boulder, CO  26   4 87 13
Dover, DL  40  15 73 27
City of San Mateo, CA 102   6 94 6
Largo, MD  15%    85% 15 85
City of Sarasota, FL all 100 0
Vancouver, BC all 100 0
Saanich, Victoria, BC   5   5 100 0
City of Stockton, CA  16   0 100 0
Richmond, VA   5   2 71 29
Wokingham Berkshire n/a
City of Concord, NH n/a
Wiesbaden, Germany  50  50 50 50
Sweden unknown
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Step 2: If residents approve the plan, it is then pre-
sented to City Council for ﬁnal approval. The second 
phase of the trafﬁc calming plan involves diverting trafﬁc 
using devices, such as diagonal diverters, half or full 
street closures and changes in one-way or two-way trafﬁc 
operations. Because Phase II devices are designed to di-
vert trafﬁc, thereby altering access to property, to pro-
ceed, a minimum of 1/3 of all ballots must be returned 
and 2/3 of those received must be in favor of the plan. If 
approved, the plan must then be adopted by City Council. 
Figure 3 shows the voting process of Sacramento, CA.
For the 1st step voting for a level I device they need 
51% of residents’ support and ballots counted toward a 
minimum return rate is 25%. If the phase I device does 
not meet the goals established then they go for the phase 
II device. For 2nd step voting for a level II device they 
need 66.67% of residents support and ballots counted to-
ward minimum return rate is 33.33%. 
5.2.2  Voting process for Largo, MD3
The city of Largo, MD has a framework for the traf-
ﬁc calming process. A single resident may start the trafﬁc 
calming study process which may not necessarily result 
in the installation of a trafﬁc calming device as problems 
may be perceived. The role of their Neighborhood associa-
tion is quite interesting. Sixty per cent of trafﬁc-calming 
projects are initiated by the association. They have a voting 
process for selecting committee members of the Neigh-
borhood Association. All the residents have to pay month-
ly for the Neighborhood Association. Residents of one 
Table 6  Project ranking system for Largo, Maryland
Criteria Points Basis for Point Assignment
Speed 35 max A streets category, the design of the street, and the difference between the 
desired and actual average week day trafﬁc.
Volume 30 max Points are assigned based on how many mph the measured 85th percentile 
speed on the street is over the posted speed limit.
Trafﬁc accidents 30 max Points are assigned based on the street's accident rate.
School or playground Add 5 Elementary school or playground on the street.
Major pedestrian generators Add 5 Major pedestrian generators are schools, libraries, playgrounds, major bus 
stops, parks, and stores.
Sidewalk 10 max Points are assigned based on how much of the street does not have a sidewalk.
Limited sight distance Add 5 Add 5 points to a street with uncorrectable and extensive sight distance 
limitations.
Non-local trafﬁc Add 10 Add 10 points if the street has a majority of the current AWDT comprised of cut 
through trafﬁc.
Fig. 3 Residents voting for trafﬁc calming devices in Sacramento, CA
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area have to sign for trafﬁc calming device installation. 
Residents may be home-owners or tenants, who 
pay the monthly payment for the neighborhood associa-
tion. The neighborhood association is the authority to col-
lect signatures from door to door for the approval process.
Figure 4 shows the voting process of Largo, MD. 
They need a minimum of 60% residents’ support for a 
installing trafﬁc calming device. But usually they get 
90% support in practice.
6. ELIGIBILITY (WARRANT) FOR TRAFFIC 
CALMING-CASE STUDY
As the term is used in the Manual on Uniform Traf-
ﬁc Control Devices for Streets and Highways (MUTCD), 
warrants are minimum requirements that should be met, 
in most cases, before a given device is installed. It is nec-
essary to provide some minimum criteria that must be 
met in order for a neighborhood to qualify for trafﬁc 
calming measures. These minimum criteria ensure that 
city staff and ﬁnancial resources are used efﬁciently by 
not spending resources on streets that do not have a sig-
niﬁcant trafﬁc problem. These minimum criteria are 
based on the type and extent of the problem of the street. 
6.1  Eligibility for trafﬁc calming for city of Johan-
nesburg, South Africa5
To calculate compliance with the warrants the fol-
lowing calculations must be applied to determine the 
weighted score:
 Where
n TS = Weighted Total Score
TS =  P1 W1 P1 = Point for Warrant i
i = 1 W1 = Weight for Warrant i
 N = Number of Warrants
The following weighted score must be used to determine 
whether the proposed measures are warranted.
Condition 1: Score below 31 points – Not warranted for 
implementation.
Condition 2: Score between 32 and 43 – Warranted for 
implementation further investigations may be initiated 
where doubt still exists.
Condition 3: Score above 43 – Warranted for implemen-
tation. The Warrants for testing the feasibility for detail 
investigation are as shown in Table 7.
6.2  Eligibility for trafﬁc calming for city of Tulsa, 
Oklahoma, USA6
On receipt of a trafﬁc calming application, Trafﬁc 
Operations staff identify the area-wide and site-speciﬁc 
study area. Trafﬁc calming warrants are based on the fol-
lowing indicating the weight in the parenthesis:
- 85th percentile speed (40%);
- 24-hour trafﬁc volume (20%);
- Total number of reported crashes over a two-year pe-
riod (10%); and
- Excessive peak hour volume (90%).
Sometimes it becomes difﬁcult to determine the 
threshold limit of warrants for trafﬁc speed, cut-through 
trafﬁc volume and accident level. Therefore engineering 
judgment is taken into consideration. The evaluation and 
prioritization process ensures that the most serious and 
most extensive issues are addressed ﬁrst. It ensures that 
trafﬁc calming funds are allocated where they will pro-
vide the greatest beneﬁt and all areas of the City are treat-
ed equally and fairly. City staff would address issues in 
order of priority, as funding and resources permit.
Fig. 4 Residents voting for trafﬁc calming devices in Largo, MD
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7. RESEARCH FINDINGS
Trafﬁc calming is an option for an area to provide 
solutions to trafﬁc concerns and presents a safe environ-
ment for motorists, bicyclists, pedestrians, and residents 
on neighborhood streets. Trafﬁc calming strategies should 
be selected from proven methodologies depending upon 
the nature of the problem the neighborhood street is fac-
ing. A wide variety of strategies may be applicable, and 
sometimes more effective if used in combination with 
one another.
Monitoring of certain parameters, for example ve-
hicular speed, trafﬁc volume, noise and vibration levels, 
safety features, and residents’ satisfactions can reveal the 
outcome of a trafﬁc calming application. In order to mea-
sure the success of the project, monitoring should be 
done before a trafﬁc calming device is installed. Objec-
tives or targets over a given time frame can be determined 
for the above mentioned parameters after a certain peri-
od. The public must be involved in planning trafﬁc calm-
ing projects in order to develop broad support. There may 
be a chance that the ﬁrst trafﬁc calming projects imple-
mented in a community may not be well accepted. Public 
support generally increases with residents’ familiarity 
with trafﬁc calming and its impact8. 
From the literature reviewed in this research, it is 
evident that residents’ involvement is essential for an ef-
fective trafﬁc calming program. During the preparation 
of a trafﬁc calming scheme it is important to develop a 
good working environment between the neighborhood 
and the city staff. It is also important to make the resi-
dents understand the process and try to help them visual-
ize how the situation after trafﬁc calming implementation 
would be. Poor planning, lack of neighborhood input, 
and/or support can result in controversy and divide neigh-
borhoods9. It is important to assess the residents’ views 
regarding to the trafﬁc calming device both prior and af-
ter installation. Local support can be documented in the 
form of a petition containing signatures of residents 
(which varies in different cities) of the households in the 
proposed project area.
Some jurisdiction shows that once a trafﬁc-calming 
device is installed they are never going to remove it as the 
majority of residents supported it before installation. The 
reason behind this is even though a majority of the resi-
dents may have agreed to the initial request, some may 
change their minds after seeing the preliminary design 
and reconsidering the impact of construction and of the 
trafﬁc calming itself. Most of the cases are the speeding 
drivers who raise their voice against trafﬁc calming and 
again they may say that we do not want it. Again some 
instance shows that if there is strong dissatisfaction for a 
trafﬁc calming device then they have to remove it. For 
this reason most of the cities studied in this research show 
that they install a temporary device before going to the 
permanent device to judge the residents opinion.
Requests for trafﬁc calming measures in many cit-
ies are increasing at a rate that is extending the City’s 
capacity to manage the problem effectively, which has 
created the need for a formal set of procedures to deal 
with neighborhood trafﬁc issues. A prioritization scheme 
or framework would be a critical component for the plan-
Table 7  Warrants for testing the feasibility of trafﬁc calming5
No Warrants Point score Weight
0 1 2
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Trafﬁc volumes 
EAN (per 106 veh-km) 
Public service vehicles
Pedestrian/risk
85th percentile speed
Through trafﬁc volume
Pedestrian volumes (vol/4h over 150 m)
Parking/loading movements
Schools/playgrounds
Footways/verges
Frontage/accesses spacing
Sensitive area
One or two way
Stopping sight distance
Gradient (longitudinal)
Road type
< 50 vph 
< 10 
> 5
Low
< 40 
< 5
< 50/4h
< 100/h/km
No
Made
>  75
No
One
>  130 m
>  5%
4
50-150 vph 
11-70
3-5
Medium 
40-60
5-50%
250-500/4h
100-200/h/km
-
Rough
50-75
Slightly
50-130 m
3-5%
> 150 vph 
> 70
< 3
High
> 60
> 50%
> 500/4h
> 200/h/km
Yes
None
> 50
Yes
Two
> 50 m
< 3%
5
3
3
-1
2
3
3
3
1
2
2
2
1
1
1
1
3
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ning of trafﬁc calming process. The issue of prioritizing 
projects arises whenever there is a greater demand for 
trafﬁc calming than there is funding available. Neighbor-
hood trafﬁc problems may involve speeding vehicles, a 
high volume of vehicles and accident frequency. Resi-
dential category affects trafﬁc generation conditions as 
higher densities such as parks, schools, shopping centers, 
hospitals tend to generate more pedestrians and vehicles.
Observations regarding the trafﬁc calming situation 
in Japan can be noted as good coordination among Po-
lice, Road Administrators and the general community has 
been often insufﬁcient. It is not clear who will administer 
the whole trafﬁc calming process in Japan. Sometimes 
there is lack of proper collaboration between Police and 
Road Administrators. Japanese people are not as familiar 
with the type of voting for trafﬁc calming process de-
scribed. So it will require a certain time and also special 
advertisements it will be necessary to make them under-
stand this process. A trafﬁc calming plan is needed for 
establishing a planned approach for setting priorities. 
There is no documented methodology used in setting pri-
orities for implementation of trafﬁc calming measures in 
Japan. There is no documented process as to how the 
residents will be involved in the planning stages of the 
trafﬁc calming process either. Therefore, guidelines must 
be set for the proper selection prior to the implementation 
of any trafﬁc-calming device. 
8. DISCUSSION
For a successful trafﬁc calming program residents’ 
involvement is necessary in all stages of the planning 
process. However, the methods for including citizens in 
the trafﬁc calming process are quite diverse. During the 
preparation of a trafﬁc calming scheme there should be a 
good working environment between the neighborhood 
and the city staff. It is also important to make the resi-
dents understand the process as some localities may not 
have the experience with trafﬁc calming. There is a wide 
variation in the minimum percentage of citizen support 
necessary to advance a trafﬁc calming request in different 
communities. Ottawa considers the public, including res-
idents and business people, to be the experts when it 
comes to voicing their concerns, needs, and solutions. In 
turn, the engineering professionals act only as the facili-
tator, who gather, input, analyze, and guide the planning 
process7. From the questionnaire survey it is seen that the 
potential support for trafﬁc calming from residents varies 
from 50-90% and the potential opposition to trafﬁc calm-
ing from residents varies from 10-50%. Some cities re-
quire overall residents’ acceptance for the projects. A 
range of 20- 90% has been noted in the literature for res-
idents’ acceptance. The issue of deciding which house-
holds to include as voters on trafﬁc calming initiatives is 
critical. This is particularly observed in cities when a new 
scheme to be introduced. 
Sometimes residents may feel some danger regard-
ing to speeding trafﬁc or perception of accidents. But the 
problem may not always actual. City staff (alone or along 
with residents) determine whether the street is eligible 
for trafﬁc calming or not. Different cities have different 
warranting criteria. For the City of Tulsa, Oklahoma, 
USA Trafﬁc Operations staff identify the area-wide and 
site-speciﬁc study area. Trafﬁc calming warrants for the 
City of Tulsa are based on the parameters where paren-
thesis shows the weight: 85th percentile speed (40%), 24-
hour trafﬁc volume (20%), and total number of reported 
crashes over a two-year period (10%), and excessive peak 
hour volume (90%).
A single resident may start the trafﬁc calming study 
process which may not necessarily result in the installa-
tion of a trafﬁc calming device as other problems may be 
perceived. There should be some scheme as how to eval-
uate a street to be eligible for a trafﬁc calming device. 
From the research it was seen that a wide variety of war-
ranting criteria are exercised by different cities for trafﬁc 
calming devices. Sometimes it becomes difﬁcult to deter-
mine the threshold limit of warrants for vehicle speed, 
cut-through trafﬁc volume, safety issues and environ-
mental concerns. For this reason engineering judgment is 
taken into consideration. The City of Johannesburg, 
South Africa has an equation to judge the eligibility for 
trafﬁc calming described in section 6.1. If the score re-
sulting from the equation gives less than 31 points – then 
not warranted for implementation or in other words no 
trafﬁc calming device would be installed.
Residents request for trafﬁc calming may exceed 
available resources. A ranking system is used by different 
cities to prioritize projects and to execute choices for the 
trafﬁc calming requests. For Largo, Maryland USA traf-
ﬁc calming project ranking is based on speed, volume, 
trafﬁc accidents, school or playground, major pedestrian 
generators, sidewalk, limited sight distance and non-local 
trafﬁc. From the questionnaire survey it was found that 
about 61% of the projects were prioritized by a point 
scoring system and the rest were prioritized by engineer-
ing judgments, a combination of both the point scoring 
system and engineering judgments, ﬁrst come ﬁrst serve 
basis and by lottery. The evaluation and prioritization 
process ensures that the most serious and most extensive 
106  IATSS RESEARCH Vol.31 No.2, 2007
TRANSPORTATION
issues are addressed ﬁrst. The questionnaire survey 
showed that the budget for trafﬁc calming project comes 
from Local Governments in most cases and also the proj-
ects are funded by residents, neighborhood associations 
and by other funding sources.
Trafﬁc calming programs require a carefully 
planned process to become successful which should in-
clude objectives, strategies and clear guiding principles. 
Such instances are different for different communities 
but they should have similar objectives as to resolve traf-
ﬁc problems efﬁciently and to organize the trafﬁc calm-
ing process. Observation regarding the trafﬁc-calming 
situation in Japan can be noted as good coordination 
among Police, Road Administrators and the general com-
munity has been often insufﬁcient. It is not clear who will 
administer the whole trafﬁc calming process in Japan. 
Sometimes there is lack of proper collaboration between 
Police and Road Administrators. Japanese people are not 
as familiar with the type of voting for trafﬁc calming pro-
cess. So it will require certain time and also special ad-
vertisement will be necessary to make them understand 
this process. A trafﬁc calming plan is needed for estab-
lishing a planned approach for setting priorities. There is 
no documented methodology used in setting priorities for 
implementation of trafﬁc calming measures in Japan. 
There is no documented process as to how the residents 
will become involved in the planning stages of the trafﬁc 
calming process. Therefore, guidelines must be set for 
the proper selection prior to the implementation of any 
trafﬁc-calming device. Hence Japan needs to clearly de-
ﬁne its comprehensive trafﬁc calming plan and to develop 
a formal, documented trafﬁc calming process.
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